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COVER 
The  “guys in the Shop”-the Glass Shop, 

to be specific-use the means at hand to 
form a Christmas-tree ornament and, 
in so doing, extend a photographic greet- 
ing to the rest of the Los Alamos Scien- 
tific Laboratory on behalf of the Shop 
Departrnen t. 

Originally staged at the request of ISD-1 
photographer Bill Jack Rodgers, the 
“guys” rather like the product of their 
handiwork and plan to place it atop 
the Shop Department’s Christmas tree. 

Forming the ornament is Lou Schlat- 
terer. The  flame is not really hitting and 
curling around his hand; the camera angle 
just makes it look that way. Watching, 
left to right, are Bill Fox, Eulogio Ser- 
rano, and Max Newman. I 

For more on the Shop Department and 
the ultra-precision work it is now per- 
forming with some rather sophisticated 
equipment, see the story beginning on 
page 12. I 



Electrostatic force causes a glass micro- 
balloon to cling to a human hair- 

I ) one of the ingenious ways that 
\% laser target fabricators manipulate 

3 

the nearly invisible spheres. 

ii:illy :,iil)sidirig a11er tlic jar is Now It Can Be Told 
ii yciir i i i i d  ii 11ii11 ~IRO, the lascr 

target l’;ibriratioii scc:tioii of  1,-4 did 
not exist. 11 wiis fnrined whcn thc 
~ ~ V C : ~ O I > I I I ~ I I ~  i 1 1 1 d  progrcssivc power 
iim-cascs of 1,-llivision’s iicodymi- 
uiii glass ant1 C;O2 lascrs ~riadc it 
obvious th;i( suitiiblc pcllcts con- 
taining the hytlrogcn isntopcs dcu- 
tcriiiiri sild trit iurrl (n.1’) would 
soon bo iiec:tlcti as Liirg-cts in lascr- 
fusion experiments. 

I’owci-fiil ;is I,ASI.’s lascrs arc, 
they do iiot yct deliver p w c r  suffi- 
cirut  lor aiiy h i t  thc smallcst tar- 
gets. ‘[’hcir bwms must. bc rocused 
to ;III extrciiiely fine point to 
;ichicvc I I i c  pouwr density that 
theory l~rcdicts is ncccssary to ini- 
tiate ;I rlicrnronuclcar re;iction. 
I-Icncc tlic reqiiircmcnt ior the tiny 
p(~llet. 

’I’hc 1)ch iiid-the-scenes story 01 
how the pcllcts arc prcp;ired and 
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“A good binocular microscope and extreme patience are vital 
for handling these things,” says Jay Fries, L-4. The probe 
of the microvacuum pickup under the microscope at the left is 
enlarged, above right. A pellet clings to its tip, but is invisible to 
the camera. 

tcsted is an example of innovation, 
tcamwork-and a lot of hard woik. 

Finding Needles in Haystacks 

Microballoons in IO-gallon con- 
taincia produced by commercial 
suppliers arrive at. LASL as the raw 
material-with the emphasis on tlie 
“raw.” They are a motley lot indeed 
because of the process by which 
they arc formed. 

Tiny particles of glass, blended 
with a blowing agent such a5 urea, 
are dropped down a heated tower. 
l h e  blowing agent gasifies and ex- 
pands the molten glass into its 
rpher ical shape. 

‘I‘hat’s what it’s supposcd to do, 
anyhow. In practice, spheres and 
other shapes of varying shes and 
with varying imperfections are 
Lormed. Fries cstimates that the 
sphcies with perfect s i~e ,  shape, and 
uniform wall thickness exist in the 
iatio of about 1 in a million. Find- 
ing that 1 requires an elaborate 
process of elimination. 

The first stcp is to screen tlie 
microballoons by size. Howevcr, 
gravity can’t pi111 tlie ethereal glass 
puffs down through a screen. So, 
“anti-gravity” is used. 

A quantity of spheres is placed in 
cthanol, above which are placed 
screens of incrcasing fineness in an 
invertcd screening process devel- 
oped by Gene Farnum, L-4. Buoy- 
ancy, assisted by ultrasonic agita- 
tion, forces the balls upward 
tlirougli the screens until a small 
quantity of survivors of the desired 
sizc collect at the top. As a by-prod- 
uct, spheres with cracks or gross 
porosity fill with fluid and do not 
join the upward procession. 

T o  further separatc cracked or 
over-porous spheres, a liquid sink/ 
float process is cmployed. A liquid 
containing the spheres is subjected 
to pressures alternating between a 
near vacuum and normal atmos- 
plicric. This results in pumping 
liquid through tlie M ~ S  of defec- 
tive spheres, which sinks them, 

Removing microballoons from fluid en 
masse is accomplished by skimming an 
eyedropper around the meniscus, where 
spheres collect. Spheres float up into 
the eyedropper. 

while tlic “good” spheres remain 
suspended in the liquid. 

’I’he spheres are then separated 
according to avcrage wall thickness, 
a function of density. They are 
placed in sulfur hexafluoride gas: 
the application of pressure-typ- 
ically from 300 to GOO psi-varies 
the density of the gas. Microbal- 
loons of cqual density remain sus- 
pcndetl; those of greater or less 
dcnsity sink or float. Some work on 
size and density separation is also 
performed by Bob Riley and John 
Magnuson 01 Group CMB-6. 

Wowcver, these processes do not 
determine uniformity. Because a 
sphere of uniform wall thickness 
offers maximum resistance to im- 
plosive force, spheres are placed in 
a vessel and subjected up to 1,700 
atmospheres of pressure. As the 
pressure mounts, nonuniform 
sphercs collapse. Sensitive sonic 
transducers pick up the sounds of 
these tiny implosions-amplified, 
they sound like corn popping. 
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Jay Fries, lasei target fabrication section lecrtler, inspects a 
mount, ubove left, A lrunsparcnt R l i i i  spatis l l ie  hole in the mount, 
and u rnicrobulloon i s  mountcd r - i i  the cciifor of t h e  hole. After 
triouiiting, thc ttrrget rcceives an additional plugtic Louting for 
absoiptivc and ablative effects in CI vapoi deposition dcvicc as 
Gcnc Fartiurn, 1 4, trbove center, dcinotisiratos. 

Emergency! Work halts a5 Fries and 
Fartiurn man a vacuutn cleaner to pick 
up the spilled spheres before they be- 
come airborne to disrupt processing. 

3 



Max Winkler and Ron London, 
both M-1, then perform x-ray radi- 
ography to spot flaws and to meas- 
ure each sphere, recording charac- 
teristics on a matrix which is re- 
turned to the L-4 laser target fabri- 
cation section. Upon receiving the 
spheres, the target fabricators 
choose suitable targets, pick them 
up with the microvacuum system, 
and blow them into acetone to 
cleanse them of oil. They are then 
retrieved and sent to Don Coffin, 
Bob Stoll, A1 Manthei, and Lorene 
Sturgess at group WX-5 with the 
request to “fill ’em up.” 

In  everyday life, glass is consider- 
cd-and for practical purposes, is- 
impermeable. But in very thin sec- 
tions, such as in the microballoons, 
it is permeable. Thus, by placing 
the spheres in a pressure vessel, in- 
troducing a suitable D T  gas mix, 
heating the container and applying 
pressure, the gas can be literally 
driven through the spheres’ glass 
walls. 

Cooling the spheres reduces their 
permeability. With certain types of 
glass of uniform wall thickness, the 
microballoons will contain the gas 
-initially at 100 atmospheres pres- 
sure-for considerable time at room 
temperature. Samples currently be- 
ing used have a half-life of about l 
year, i.e., at the end of a year, half 
of their gas will have “leaked” away. 

Putting It Together 
T o  spare laser-fusion experimen- 

ters the impossible task of handling 
targets the size of dust, and to facil- 
itate the implosion process, the tar- 
get microballoons must be mount- 
ed. 

A drop of cellulose acetate solu- 
tion is allowed to fall on water; 
spreading, it forms a very thin film. 
After the solvent evaporates, a 
molybdenum strip with a small hole 
at one end is maneuvered in the 
water under the film. When lifted, 
the plastic clings to it, including a 
portion spanning the hole. 

A second layer of plastic, this 
time of polystyrene, is formed on a 
glass slide, floated off onto a water 
surface, then picked up by the ace- 
tate-coated mount in a manner sim- 

ilar to the original plastic coating 
technique. 

T o  mount the microballoon, it is 
placed in a position on the duplex 
film, Careful application of heat 
partially melts the polystyrene film 
without melting the acetate base. 
The  cooling polystyrene bonds the 
target sphere firmly in position. 

For many experiments, a final 
process is required. In  a process de- 
veloped by Gary Simonsic, CMB-6 
(materials technology), the mounted 
target is placed in a vapor deposi- 
tion furnace with the target facing 
downward toward a crucible below. 
Vaporized polyethylene ascends, 
coating the facing hemisphere of the 
microballoon. It also is deposited on 
the area behind the sphere forming 
a disk, except for the “hole” caused 
by the sphere’s “shadow.” 

This results in a shape that pro- 
duces an absorbing and ablating 
effect, briefly surrounding the tar- 
get with a mantle of high-energy 
plasma, upon the impact of the laser 
beam, and thus facilitating the im- 
plosion mechanism that may trigger 
fusion. It allows experiments to be 
conducted with a single laser beam. 
Without it, multiple beams would 
have to be used to achieve a uni- 
form effect. 

Experimenters in L-Division us- 
ing the targets haven’t achieved 
clear-cut fusion-yet. Results have 
been encouraging, however. Ulti- 
mately, a large part of the tiny pel- 
let’s energy may be released, point- 
ing the way to practical laser-fusion 
power generation. 

Checking Things Out 

From time to time, the laser-tar- 
get fabricators need to determine 
just what is inside the glass spheres: 
how much tritium, how much deu- 
terium. For fast checks, a sphere 
may be placed in an extremely sen- 
sitive x-ray counter devised by 
Group L-4. If tritium is present, its 
radiated electrons will interact with 
atoms in the glass, causing the emis- 
sion of x rays. Counting the x rays 
gives a measurement of tritium in 
the sphere and, with the ratio of 
tritium to deuterium known, an in- 
dication of deuterium present, too. 

These measurements also indicate 
pressure. “Used in this manner, a 
gas-filled microballoon may be the 
world’s smallest x-ray tube,” Far- 
num comments. 

For more extensive measure- 
ments, and to obtain calibration for 
its own instruments, L-4 occasion- 
ally takes a gas-filled microballoon 
to LASL’s Van de Graaff accelera- 
tor, operated by group P-9, for an- 
alysis using a method developed by 
Bill Jarmie, P-DOR. “I feel a little 
silly every time I go over there, 
thinking of all that huge equipment 
being used just to take measure- 
ments of a little speck It’s like using 
a 16-inch artillery piece to shoot 
minnows in a bucket,” Fries says. 

But the “heavy artillery” is vital. 
A proton beam interacts with the 
D T  gas; counting emissions at par- 
ticular angles yields extremely ac- 
curate measurements of hydrogen 
isotopes present. 

In  addition to glass spheres, the 
laser target fabrication section has 
been experimenting with microbal- 
loons of other materials made for 
them by Group CMB-6: glass micro- 
balloons coated with various ma- 
terials as well as microballoons of 
pure metal. Some of the latter will 
withstand pressures equivalent to 
those encountered at ocean depths 
of 7 miles. 

Additional methods of handling 
and separating the spheres will sure- 
ly be devised. “For instance,” says 
Farnum, “we think there’s a real 
potential in coating the perfect 
spheres with honey. That’s right, 
good old-fashioned honey. Then, 
we’ll use ants. They’ll pick u p  the 
honey-coated balls and take them 
to their nest, leaving the uncoated 
spheres behind. All we’ll have to do 
is raid their nest and we’ve got our 
spheres. Think of the labor savings, 
the cost-effectiveness of it all!” 

A roar of laughter from Fries un- 
masked Farnum’s statement as a 
put-on. 

And yet, if you should visit L-4’s 
target fabrication laboratory at Ten 
Site and see a bunch of ants scurry- 
ing about, some with tiny glistening 
specks clutched tightly in their 
mandibles, don’t step on them. @ 
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R9;iny biornctlical rcscarchers arc 
liopcl’i r l  I hat ~>ioi i  radiation will ul- 
ti t n a i  cly proviclc soinc significant 
;itlvanr;iges ovor conventional x-ray 
01’ co1)alt ratliotl-ic:rapy. ‘I’hcse 
worrltl bc iit,i.ributablc to tlic exotic 
t i a t  III-C oC 1)ioiis tlicinsclvcs. 

At lJAMI’F, pions (or iicgativc pi 
n1c:sonw) itre I‘ornietl by iic:c:clcratcd 
protons striking ii siritable target. 
Lrntit tctl arc ;pioiis, visrializctl as the 
“glrrc”  that. binds togctlicr the 
;i~airiic: nuclcas. ’ L’hcir lifespans are 
niciisiircd iii rnillionths of a sccond 
;lrltl ;lrC tC!rtKlillittCC1 WllCll the pal”- 
t.iclcs rlisi n tcgrii1.c in s ~ . a r  I‘orinatiasns 

ing o f  otJici. I):ti-ticlcs, x rays, 
and ;;innria rays. 

Piot IS m a y  IIC: dircct.ccl into can- 
c c r o ~ i s  tissuc I d o r e  they cxplodc. 

‘L‘lius, r,itlticr than thc coinpara- 
tively iiitlim iiriinate shotgun cilect 
01 (orivciit i o n J  radiation, pions act 
irioic like ‘11 tilleiy shclls passing 
~lirougli tlic air with littlc disturb- 
m( c to explode on thcir targcts. 
1 he iange 01 iiidiritioii from thcsr 
slar lorinations is cxtrcincly short, 
50 that  thc iadi,ition iiecd not pcnc- 
t i  ate apprc>ci;ibly beyond thc bouii- 
t1,irics ol the tumor. 

I’ioii i;itli:t~ioii liolds tlic bright 
1)ioiniw 01 ultiinatcly giving radio- 
t1ic1;tpists a Iicani iliat may ( I )  be 
r o c  L I ~  with gieatcr precision than 
prcwiit x-my 01 cobalt radiation on 
c < i n (  ci 011s tissuc while 1;trgcly spar- 
ing in~crvcning  and surrounding 
Iicalthy l imm,  (2) provide cquiv- 
‘ilcnt dowgc with less total energy 

A long, torise night ends with an historic experiment successfully concluded. Traditionally, accelerator ex- 
pcrimeritcilists celebrate milestone nchievemenis wiih a ceremonial sip of champagne-and a great deal of 
congrut~rlations and bariter. Ed Kncipp, I AMPF ii:mciate division leader for practical applications, and 
Morton Kligerman, assistant director for radiation therapy, are among those signing a souvenir bottle. 



((. . . i t  may eventually place 

a f2otent new weapon in the hands 

of radiotherafists in their 

war against cancer.” 

With the aid of a tripod, Tom Lane, MP-3, 
positions dosimeters to measure radiation in- 
tensity at the tip of the pion cone. 

absorbed, thereby reducing after- 
effects, and (3) deliver cancerocidal 
doses to deep-seated tumors which 
are impossible to treat a t  present 
with conventional radiotherapy 
without unduly damaging critical, 
sensitive tissue. 

Rut these benefits, if they ma- 
terialize as hoped, remain for the 
future. At the present time, pion 
radiation is at a stage comparable 
to man’s first venture across a 
stream in a log canoe. Much more 
must be learned before great voy- 
ages of discovery can begin. 

‘The first application of a pion 
bean1 on human patients, therefore, 
had a very simple goal: an attempt 
to duplicate with a pion beam as 
closely as possible the known effects 
of an x-ray beam upon like tumors 
and normal tissues. Accomplishing 
this would give investigators today, 
and radiotherapists tomorrow, a re- 
producible “instrument” they could 
use with confidence. 

Achieving this simple goal was 
fraught with complexities-and with 
potential consequences that may be 
ignored when experimenting with 
tissue samples and animal targets, 
but not with human subjects. Of 
these, those causing the greatest 
concern were that the pion beam 
would affect healthy tissue to a 
degree greater than predicted, and 
that detrimental aftereffects, impos- 
sible to discern in animals, might 
manifest themselves in humans. 

Hence the tension, the careful 
preparations, and the elaborate pro- 
visions for human comfort and 
safety for this seemingIy simple ex- 
perimen t. 

The Patients Arrive 

Two female patients had arrived 
in Los Alamos 2 days prior to the 
scheduled experimentation date 
and were given attractive accom- 
modations in apartments provided 
by the Los Alamos Medical Center. 
One woman was accompanied by 
her husband, one by her niece, and 
both by their physicians. 

The 2 women had much in com- 
mon. Both were older women and 
both had primary cancers, from 
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Tension mounls as lcinc: am!, Sully Sliluer, MI’- I, monitor computcr displays while Kligennun, UNM tnedi- 
cal physicist Ed Barnes, and tiurws Kitty Jones cirrd Shit ley itohbins wutch. 
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Pennsylvania State University pro- 
fessor of radiology, M. K. Raju, H- 
10, Don Petersen, H-9, Leo Gomez, 
H-4, Chuck Sternhagen, UNA4 Can- 
cer Research and Treatment Cen- 
ter, and Kligerman ran a series of 
pion radiation experiments with 
tissue samples and animals while 
John Dicello, Tom Lane, and How; 
ard Amols, all MP-3, made exten- 
sive physical measurements. 

A near zero-hour report of con- 
tradictory results from tests on 
mouse tumors almost delayed the 
program. A conference was hur- 
riedly called. The problem was 
resolved, and the program pro- 
cceded on schedule. 

“Frequent conferences were a 
vital part of the program,” Kliger- 
man remarks. “Thcy were exciting 
events. We wcre constantly teaching 
each other.” 

At 6:45 on the evening of Octo- 
ber 21, the patients and their 
retinues arrived at the LAMPF 
Biomedical Research Facility. The  
preparation of the first patient cul- 

minated in the application of a 
flexicast, a device to hold the pa- 
tient’s target area rigid, yet with 
sufficient gentleness to minimize 
discomfort. 

The Experiment 
Now thc drama begins. T h e  first 

patient is wheeled beneath the pion 
cone. Watching via closed-circuit 
television arc those whose work, 
Cor the moment, is completed, con- 
sulting physicians, and other ob- 
servers, including Louis Rosen, 
LAMPF director, standing by un- 
obtrusively to provide any assis- 
tance needed. 

All is in readiness in the control 
room-Arvid Lundy, MP-3, Sally 
Shlaer, MP-I, and Frances Do- 
browolski and Ed Barnes, both 
of the U N M  Cancer Research and 
Treatment Center, having much 
earlier checked and double checked 
the systems as we11 as the computer 
that makes the control of the beam 
possible. 

All is in readiness as far as the 
accelerator itself is concerned; Don 

Ijagerman, associate division leader 
for accelerator operations, and 
group Alp-2 having previously tun- 
ed the beam. During the long hours 
lying ahead, the beam was to oper- 
ate with unvarying reliabiIity. 

Attending physicians and nurses 
position the patient, making final 
checks and adjustments, and then 
leave the treatment room. The  pa- 
tient is alone. Via an intercom, a 
registered nurse talks to the patient 
and the patient answers, assuring 
her that she is comfortable and 
ready. 

T h e  beam is turned on. For al- 
most 30 minutes, an air of quiet 
tension prevails. But all goes like 
clockwork. The patient is removed 
from the exposure cell. 

The  patient is alert and vitally 
interested in the events of the night. 
She asks to view the procedure for 
the second patient on closed-circuit 
TV.  As she watches, she seems to be 
rooting silently for her companion 
now in the room she herself so 
recently occupied. 
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On the opposite page, UNM Cancer 
Research and Treatment Center med- 
ical staff members and LASb personnel 
anxiously watch CCTV, viewing pa- 
tient in treatment room on the screen 
at left, dotu from the experiment in 
progress on the right. 

The expression on the face of Arvid 
Lundy, MP-3, upon hearing the good 
news ut  the end of the experiment, 
says it all. 

trmry trriiiors, iliougli ;it rctluccd 
total closc~s.” 

“’I‘lic LANIl’F shritdown lor schc- 
tliilctl nrajntcnaiice, beginning on 
1)cccirit)cr 24, c:oiiies cluring a 
Iwriotl corri1)atible with our pro- 
gr;iin. W e  11t:ed that time anyway to 

I’or tlia appciiraticc of tlclaycd after- 
c!flcc~s, if any. 

“ W e  sliould be rcatly to resunic 
cixpcrinicnts iii July when LAMPF 
is hick  in  o1)cratioii. If all goes 
a s  cxpcctcd, w e  shoirltl 1)c ready 
lor iiiorc iktlvaii(d work, possibly 
1;it cr in the year, using pioii ratlio- 
1 Iicrapy to att.cmp t rcmissioiis of 
priimry tumors a s  coiriparcd to the 
~~rcliiiiiiiary ty1w ol cxpcrimcnts wc 
arc coriducting now.” 

When arid if that d a y  cornu, i t  
iiiay cvciitiially place a poicrit new 
wcapoii in thc liantls o r  radiothcra- 
pists in tlicir war ;igainst caiiccr. 

Ant1 I AMl’F will I I ~ L V C  rcalizctl 
on(: or its socictal goals for which 
1)liiiining slartccl more than a 

COl l l I J lC lC  0111‘ ~1llalySeS >lrld \.V;llCll 

t lecat le ilgo. @ 
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WASHINGTON BRIEFS 

~ ~- ~~ 

Goodbye AEC, 
Hello ERDA 

O n  October 8, Congress passed the Energy 
Reorganization Act of 1974. On  October 11, Presi- 
dent Ford signed it  into law, thereby abolishing 
the Atomic Energy Commission no  later than 120 
days (February 8, 1975) from the date of the law’s 
enactment. President Ford is empowered to 
effect the change at an earlier date, should he 
choose, after appointing all of the top officials 
as required by the act. 

T h e  functions and most of the personnel of 
the AEC will be transferred to 2 new agencies: 
the Energy Research and Development Agency 
(ERDA) and the Nuclear Regulatory Commission 
(NRC). T h e  2 agencies will employ 92,000 gov- 
ernment and contractor personnel and will have 
budgets totalling $4.2 billion. 

ERDA, the agency of special interest to LASL 
because of its contractual relationship with the 
University of California, will be run  by an  ad- 
ministrator, a deputy administrator, and 6 as- 
sistant administrators for (1) fossil energy, (2) 

nuclear energy, (3) environment and safety, (4) 
conservation, ( 5 )  solar, geothermal, and advanced 
energy systems, and (6) national security. 

President Ford has named former Air Force 
Secretary Robert  C. Seamans to head ERDA and 
the President is expected to name the deputy and 
assistant administrators in the near future. (Note: 
AEC Chairman Dixy Lee Ray has been named 
an assistant secretary of state working with scien- 
tific problems of an  international nature.) Head- 
ing NRC, with which LASL is expected to have 
frequent dealings in respect to nuclear safety, 
etc., will be former AEC Commissioner William 
Anders. 

How will LASL be affected by the changeover? 
I n  a nutshell, according to Harold Agnew, Di- 
rector, “Basically unaffected, initially. The future 
will depend on the Administrator and his deputy 
and assistant and the committee structure in the 
Congress. We will just have to wait and see what 
evolves.” 

T h e  outlook: 
University of California. LASL will con- 

tinue to be operated by the University of Cal- 
ifornia under a contract with ERDA. 

Weapons. Present programs will continue 
for a t  least 1 year under ERDA. During this 
period, the Secretary of Defense and the Ad- 
ministrator of ERDA will consult and recom- 
mend to the President and the Congress whether 
or not various weapons programs be transferred 
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Stor ies  in The Atom come about 
in many ways. Occasionally one 
cornes along as a result of seren- 
dipity. It’s as if you were to stumble 
across a small corner of something 
sticking up above the ground; it 
looks interesting but hardly mon- 
umental. Then you dig a bit and 
uncover a treasure chest. 

Such was the case with the Shop 
Department recently. A phone call 
from A1 Driesner, assistant depart- 
ment head and SD-2 (engineering) 
group leader, started it. He describ- 
ed a recently installed rotary con- 
tour gauge measuring complex 
curved surfaces to within millionths 
of an inch and which cost more 

been an essential part of the Los 
Alamos Scientific Laboratory since 
the first days of the Manhattan En- 
gineer District. In  those days, each 
division requiring shop services had 
its own shop. I n  1945, the present 
Shop Department was formed with 
the late Gus Schultz as its first de- 
partment head. In 1954, the main 
shops building was completed. In 
1959, Frank Stack, who had come to 
Los Alamos as a U.S. Army mechan- 
ical engineer, and also had been an 
apprentice machinist, was named 
Shop Department head. 

?’oday, Stack heads an enterprise 
which in the “outside” world would 
be considered a substantial multi- 

ticated new equipment. Since 1970, 
the LASL Machinist Apprentice- 
ship Program has been Conducted 
in cooperation with the New Mex- 
ico State Apprenticeship Council, 
which in turn is supported by the 
U.S. Department of Labor. “We 
have 27 apprentices in the program 
now, and 45 of our present machin- 
ists are graduates of the program. 
We are particularly pleased with 
the way young men from the sur- 
rounding area have responded. 
They’re learning skills which are 
valuable to themselves and, of 
course, to the Laboratory,” Stack 
says. 

Apprentices enroll in a four-year 

New Images in LASL’s Shops 
than a quarter of a million dollars. 
This promised to be an interesting 
photo and caption, but not a great 
deal more. A visit to the Shop De- 
partment changed all that. 

A walk through the sprawling fa- 
cility revealed that changes have 
bcen taking place of which not even 
many Laboratory groups that deal 
with the Shop Department are 
fully aware. In a nutshell, the Shop 
Department has made substantial 
advances within the last year in its 
capability to form complex shapes 
with precision measured in thc mil- 
lionths of an inch on an almost 
routine basis. Environmentally con- 
trolled rooms, minicomputers, las- 
ers, and a new metrolo<gy laboratory 
where weights and measures are 
kept to satisfy the Shop Depart- 
ment’s own stringent requirements 
are some of thc recent developments 
that have enabled the department 
to keep pace with science’s demands 
for evcr-increasing standards of pre- 
cision. 

Recause of Los Alamos’ isolation 
and for security reasons, shops have 

million dollar business, “We are 
probably the largest research and 
development shop in the country,” 
Stack says. 

The Shop Department has more 
than 300 employees, 250 of whom 
are machinists. In addition to the 
main “plant” at SM-39 on Pajarito 
Road, which houses 13 shops, there 
are 32 branch shops, under the su- 
pervision of Ed Gritsko, SD-5 group 
leader, throughout the Laboratory 
where specialized quick turnaround 
work-such as machining the alum- 
inum coils for CTR-Division’s Scyl- 
lac-can bc handled more expedi- 
tiously. 

Unique among the Laboratory’s 
departments and divisions, the 
Shop Department, except for clas- 
sified weapons work, competes for 
“business.” “We bid just like an 
outside vendor would on specific 
jobs. Like an outside vendor, we 
sometimes lose. Nevertheless, we’re 
doing about $8 million a year,” 
Stack says. 

Stack is as proud of the appren- 
ticeship program, which he started 
12 years ago, as he is of his sophis- 

training course including classroom 
work and scheduled instruction per- 
iods on nearly all shop machines. 
Upon successful completion of the 
program, directed by Albert Del- 
gado, training supervisor, they are 
ccrtified as journeyman machinists. 
With few exceptions, ihey continue 
as Shop Department employees. 
Concurrently, an active recruiting 
program is conducted to obtain 
qualified journeyman machinists 
from the “outside.” 

Machine shop work is no longer 
strictly the province of males. 
Grace Gutierrez is into the second 
year of her apprenticeship, and is 
cnrrcntly assisting in operating var- 
ious machines. Sharon Shilling, 
SD-1, formerly a clerk, is now writ- 
ing computer programs in the APT 
language (a special language for 
controlling and monitoring numer- 
ical controlled shop machines). 

The accompanying photos show 
much of what is new at the Shop 
Department, providing an overview 
of the Shop Department’s broaden- 
ing scope of activities and increasing 
sophistication. 
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'I'lto Shop I)epartrrtent is dcveloping 
its c)wn version of a micro.-finish ma- 
chine that will be rcacly for limitcd 
(~sticjc cat.Iy in 1975. It is clesigned to 
produce k r i ,  concave, and convex 
part:; up i o  74 inches in clicimei-er with 
sudui:es mach inod to less thort 1 mi- 
m m .  10 achiovc? this mii-rotlike finish, 
a diainond lktiite is uscd and elaborate 

means art! ernployed to  eliminate vi- 
bration, such as an air-bearing spindle, 
air slides and isolation mounts, and a 
non-coniact coupling for the drive 
mcchanistm. I-lere, Dave Murphy, SD-1, 
checks the accuracy of the finish on 
aluminum with n lascr iiiterferometer- 
and incidentally demonstrates by his 
own reflection its qualify. 



Two Excello turning and boring ma- 
chines (lathes) are minicomputer con- 
trolled to finish complex free-form 
shapes to tolerances of 100 millionths 
of an inch. A minicomputer transmits 
the part dimensional data to the ma- 
chines’ hydraulic servosystems for pre- 
cision positioning of the tool and work 
piece. A feedback circuit monitors the 
location of the machine slides. The 
lathes, which can be used for any ma- 
terial other than high explosive or plu- 

tonium, substantially increase LASL’s 
fabricating capability, and cost about 
$200,000 each. 

The finished product produced by 
the lathes is then checked by the 
Shop Department’s new rotary contour 
gauge (right). Probes contacting both 
the exterior (shown in photo) and in- 
terior (not shown) surfaces plot spher- 
ical coordinates via a minicomputer be- 
hind Elbert Colston, SD-4 (inspection 
and quality assurance) group leader, 

in the background. Accuracy of the ro- 
tary contour gauge is to 5 millionths of 
an inch; sensitivity is such that even the 
thickness of a fingerprint can be meas- 
ured. The gauge is installed, along with 
several other delicate measuring de- 
vices, in an environmentally controlled 
room which, among its other functions, 
provides a precisely controlled tem- 
perature to minimize measurement sen- 
sitive temperature corrections and also 
provide a nearly dust-free environment. 

A handy device for checking threads on bolts and 
other finished surfaces is an optical comparator. 
Here, Bernie Gilbert, SD-4, shows how high-inten- 
sity light, lower right, silhouettes a 78‘‘ bolt. The 
image is then enlarged and displayed at approx- 
imately 18” diameter. 
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A new preferential three-point lap finishes spheri- 
cal shapes to an accuracy of 5 millionths of an 
inch by rotating the spheres in precise orbits be- 
tween 3 abrasive laps. This unit, here op- 
erated by Billie Hennigen, SD-1, is one of 6 in- 
stalled in an environmentally controlled room. 



‘[[IC Model Shop in I.ASl.’s Shop De.. 
pcitttnotit has rnorc: Ilicrn pcrirl for iisolf in 
prot)lorns ii- h ( i s  spc i i ic t l  in vat-ious I..ASL. 
con:,iructiori projects. By buildirig a sculc 
t7iocIc I to c o  t i  st r uct io1 1 p 1 CI ns ci t i  1-1 LI I tc ti t I g 
tho tnodcl cis chunyc?s ctro tiiwfo, niodel 
mtrkors sudi  (IS .lotiri Mwich (xnd Brucc 
Martinez, above, tiavt-: been thle 1 0  ca l l  
aiicntion to tliscrcpancies utiinoiicccl in 
conslructiori drayiivjs fur i t ic? riuw Phi- 
to I i i i I n I Fa c:i l it y being b u i I t o I I I’a i (I r i to 
Kocitl. !;avings to rlnie at-e csiitnatcii it1 
L‘XCEISS of $!jO,OOO. 

AI Driestier, Frank Stack, and 
AI Zetwas, assistant department 
hcad, talk things over on a mcz- 
zanino overlooking the main 
shop circa stretching 600 feet 
behind them. The lhree managers 
are as proud of the Shop De- 
partmeni’s pcrsonticl as they are 
of its equipment. ”These fellows 
can come up wiih just about any- 
ihing you want them to do,”says 
Driesner. “Somehow, they al-. 
ways some up with a neat 
looking job.” 

The Shop [)epnrtmetit‘s new metrology 
laboratory has lcngth and mass stan- 
dards, iraceablo to the Nutionul Bureau 
n[ Staridarcls, which are used i o  measure 
and calibrate gauges, fools, and weights. 
1.0 assure the rcquircd accuracy, the fa- 
cil i iy is located in a motn where tempera- 
l u r e ,  humidity, and air puriiy are held to 
s i r i c i  staridai-tis. Hcre Gene Roach, SD-4, 
uws CI proficorder to check dimensions on 
a sphcre. A diatnontj stylus traces the 
surfacc to a precision within 2 millionths 
of an inch. 



NUCLEAR HEAT FOR INDUSTRY 
a coming revolution ? 

Process heat-that heat used by a 
plant Cor an industrial process-is a 
term almost totally unknown by the 
public and one with which even 
many scientists are unfamiliar. But 
i t  is a term destined to become well 
known to all as the energy crisis in- 
exorably tightens its grip on the 
American way of life over the com- 
ing decades. 

That  is because today process heat 
accounts for some 30% of America’s 
energy consumption (more than 
consumed by the nation’s automo- 
biles) and is projected to account 
for an even larger percentage. 

Since the birth of the atomic age, 
it has been obvious that nuclear 
reactors could provide heat in the 
massive amounts required by indus- 
tries that make steel and paper, that 
make plastics and a host of other 
products. But during an age, now 
fast receding, of cheap and abun- 
dant natural fuels, and in the face 
of formidable economic and techno- 
logical obstacles, the development 
of nuclear process heat languished. 

The sleeping giant may be awak- 
ening, though. A milestone meeting 
at the Los Alamos Scientific Labora- 
tory October 1-3 was attended by 
more than 250 scientists, nuclear en- 
gineers, and industrial executives 
from the United States and 5 for- 
eign countries. 

Originated and cosponsored by 
the San Diego and Trinity (New 
Mexico) sections of the American 
Nuclear Society, i t  was, as its name 
suggests, the First National Topical 
Meeting on Nuclear Process Heat 
Applications. Bob Duffield, Q-Divi- 
sion leader, served as chairman. 

‘‘I was impressed by the variety of 
backgrounds represented at this 
meeting,” Duffield says. “More than 
30yo of the participants were other 
than nuclear scientists and engi- 
neers and included executives and 

consultants connected with the 
petroleum, chemical, steel, and coal 
industries.” 

Impressive, too, was the stature o€ 
the participants. Alvin Weinberg, 
director of the Federal Energy Ad- 
ministration’s Office of Energy Re- 
search and Development, and for- 
mer New Mexico Governor Jack 
Campbell, president of the Federa- 
tion of Rocky Mountain States, 
were banquet speakers. John Lan- 
dis, of General Atomic Company, 
was honorary chairman of the meet- 
ing. Carl WaIske, president of the 
Atomic Industrial Forum, Irving 
Spiewak, director of the Oak 
Ridge National Laboratory, and 
.John Andelin, scientific advisor to 
U.S. Representative Mike McCor- 
mack, were among participants of 
note. 

The meeting was a massive exer- 
cise in organization and logistics. 
Managing a myriad of details from 
collecting papers to arranging Albu- 
querque airport pickups and trans- 
lation services for attendees from 
overseas were Dick Malenfant, Q- 
DO, Bob Porton, ISD-2 group lead- 
er, Doug O’Dell, TD-5, Darryl 
Smith, A-I, and David R. Smith, 
P-5. 

T h e  thrce-day program, consist- 
ing of the presentation of papers 
and panel discussions in the Admin- 
istration Building auditorium, pro- 
grams for wives, banquets at the 
Los Alamos Community Center, 
and a viyit to LASL’s Fenton Hill 
geothermal site on Thursday, went 
as much like clockwork as can be 
expected of such affairs. 

LASL personnel with roles in the 
meeting were Doug Balcomb, Q- 
Division assistant leader €or analysis 
and planning, who presented a 
paper on high temperature reactors; 
Morton C .  Smith, Q-22 group leader 
who described LASL‘s geothermal 

program; Me1 Bowman, CMB-Divi- 
sion alternate leader who talked on 
nuclear process heat for thermo- 
chemical decomposition of water to 
produce hydrogen; and LASL‘s 
Deputy Director Raemer Schreiber, 
who served as chairman for an after- 
noon session. 

Commentary 
Nuclear process heat is a sleeping 

giant that is going to take a long 
time to awaken. As Edwin Cox of 
Black and Veatch remarked while 
delivering a paper, on operational 
aspects of integrated plants using 
nuclear energy, “If you’re planning 
to go nuclear in 1985, you’re already 
too late.” 

A common thread running 
through the meeting was the for- 
midable technological problems 
yct to be solved, compounded by 
the intricacies of satisfying federal, 
state, and local regulations. 

Nuclear reactors for generating 
process heat were generally studied 
in terms of megawatts and “mega- 
bucks”-very large installations 
whose capital costs were described 
in hundreds of millions of dollars. 
Simply planning and arranging fi- 
nancing of such mammoth plants, 
not to mention their construction, 
requires years stretching into dec- 
ades. 

On  the other hand, there was no 
questioning that nuclear process 
heat, in whatever form, must come. 
Domestic crude oil and natural gas 
production will peak in 1980, level 
off, then decline. Coal production 
will follow a similar curve, but with 
a peak occurring after the turn of 
the century. All expect costs to esca- 
late and, in so doing, make nuclear 
process heat increasingly attractive 
to all industries, including such in- 
dustries as coal gasification and pet- 
rochemicals. These would begin us- 
ing nuclear heat for processing rath- 
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A few key participants: Alvin Weinberg, clirec tor of t h e  Federul Energy Administration's Of- 
ficcm of Energy Rcsenrc.ll and Developnrent, A. '1. McMrrin, General Atomic Company, and Tom 
Ehtrrhart, U. I;. Steol, discws nuclear process hoot ut ci ptess conference. 

~lct(.!i,i~iiii~i~i~. of  ;it. wlliit point in 
tiiiir: i t  I)cc:onic:s atlvantagcous to 

CCSS Ileal. 
ernl l~oy  I l lL~c ie~ lr  rc21ctors for 13ro- 

Thinking Big 
hl ; iny  pap:i-s wcrc prcscntcd on 

tlic l'(::isil)ilily o f  big reactors, cspc- 
cially tlic I~Iigh 'I'ct1npcr;tturc Gas- 

)r, i i t i d  with such r e x -  
tt.ctc1 into nuclcar util- 

ity-industria I coinplcxes oI parks. 
.4n I-I'I'GR, 1,roviding stcaiti at tcin- 
pcr;ilurcs 01' 1600" I; or cvcii liiglicr, 
w o i i l ~ l  ~x-ovitk: Jar 111orc Iicat. than 
;iny hut ;I fcw of tlic Iiirgcst intlus- 
t,rial pl:irits could use. l t u ~  ii clustcr 
o f  itidustries r:otild utilize most or 
a11 of tlic rcxtor 's  heat. A reactor 
iiscd to gcr i c~'iitc clect.ricity with 

misent. a rnorc efficient 
iit.iliz;ition o f  ciicrgy tlr;ui cmc used 
I ' o i .  gerlt;rili.ilig c1ectricit.y or power 
i i io i - ic .  'I 'hc irtility would operate 
11ic rciictot, rclicviilg industry of 
this rcsl)oi.isil)ility, ; i i id vitrious 
,joint lin:inciiig sclicrnes would make 
s u d t  ;in iii.;tallation cconoinically 
lc:irs i l k .  

Iicc.ausc t l i c  rclialdity o f  reactors 
is nol. a t  ~)rescnt. satisfactorily high, 
(11c utility would havc 2 or more 
rcxctors to ~.)i~)vitlc continuous pro- 
('css 1ic;it wlicwi one o f  1.1ic reactors is 
"dowii." Arid devclopmcnt of these 

;is it by-protlnct wollld 

Ixirks iiL soinc distance from urbaii 
centers would satisfy an important 
sc:ginciit ol' pitblic opinion in rc- 
spcct. to d e t y  and cnvironmcrital 
prot cctioii. 

lkciitise thc niccting was concern- 
ed priinarily with scientific: and 
tctchnological topics, the economic 
i i i i d  socicital impact of thcsc pro- 
posed parks were treated but light- 
ly. Unaiiswc~red wcrc such questions 
21s whcthcr  or riot American indns- 
try, cvcn the largcst, could bear the 
traumatic costs ;ind massive tlisloca. 
tiom of inigracing in nunibcrs to 
thcsc piirks. Some wondcrctl if bed- 
rooin cominunities, fo,llowcd by 
sinal1 c'itics, would not ~ o o n  dcvc~op 
arotiiitl thc parks, obviating the 
very isolation tlliit such parks were 
originally supposed to achievc. 

Onc futuristic schcine crivisioncd 
parks built  not. on land, but on 
barges towed to oflshore moorings. 
Some wondcrctl how the delivery of 
sul)plics, Ict aloric tlic conimutaLion 
of  workcw, could bc accomplished 
ccoiiomic;illy. 

Thinking Small 
Wliilc thinking big was thc dom- 

inant  thcinc at. the meeting, R small 
bri t  articnlatc ininority presented 
] > i ~ p ( ~ i  cxpoiinciing the virtues of 
the sinal1 reactor. Cloncetling signifi- 



cant advantages to the large reactor 
because of economies of scale, pro- 
ponents of sinall reactors neverthe- 
less urged research on small reactors 
as well as large. 

During a press conference on the 
opening day of the meeting, LASL 
Director Harold Agncw reminded 
that LASL had developed a body of 
knowledge on the design of small 
reactors for the Rover and NERVA 
programs of the past. 

Apparent to all was the desirabil- 
i ty  of making available to Americaii 
industry small reactors to serve vary 
ing temperature and heat require- 
ments. The economies of “plugging 
in” a small reactor to replace a con- 
ventional process heat source in an 
existing plant, such as a paper mill 
in a remote area, might more than 
compensate for economies of scale 
such a plant might enjoy at a nu- 
clear utility-industrial park. 

As of now, the prospect for inten- 
sive development of small reactors is 
not encouraging. The nuclear reac- 
tor industry is geared to the design 
and building of very large reactors 
lor the electric utility industry. 
And thc technological obstacles 
are considerably more complex 
than the term “plugging in” im- 
plies. 

Acting Big 

Lest the foregoing cast a pall on 
the whole topic, thc dramatic ino- 
ments of the meeting were papers 
presented showing determined and 
positive efforts being made today, 
with actual projects in progress. 

Overseas, “zero hour” is here for 
certain industrialized nations whose 
fossil fuel resources are approaching 
or are at depletion. 

In Japan, the Japanese Atomic 
Energy Kesearch Institute and the 
Association of Nuclear Steelmaking 
(20% of Japan’s energy is con- 

sumed in steelmaking) are actively 
researching and designing largc, 
very high temperaturc reactors. An 
experimental reactor is expected to 
be in operation in the early 1980’s 
with industrial reactors following, 
hopefully, in a matter of a few 
years. 

In England, the Dragon Project 
of the Atomic Energy establishment, 

which comprises 12 signatory coun- 
tries participating in reactor devcl- 
opment for electrical generation, is 
now promoting siniilar cooperation 
in development of process nuclear 
heat. 

iind in Germany, a coal gasifica- 
tion project is under way between 
the Khine River and the Belgian 
I)order with plans to distribute the 
gas produced to nearby chemical 
and steelmaking plants as well as to 
domestic users via existing natural 
gas pipelines. A group of 8 major 
German nuclear reactor, coal min- 
ing, steel, and heavy equipment 
companies are working towards de- 
velopment of a process heat reactor 
by 1983. 

In the U.S.A., the Consumers 
Power Company of Midland, Mich., 
and Dow Chemical Corporation 
have entered into a joint venture 
which provides lor huilding a pow- 
cr generating/Iieat process reactor, 
with the utility selling now process 
steam as a by-product ol power gen- 
eration. Papers presented by Robert 
Quack of General Atomic Company 
and J .  I3urroughs of Dow described 
the many legal difficulties encoun- 
tered. A utility is generally prohib- 
ited from engaging in other than 
the utility business. Yet, difficulties 
;ire being surmounted and the in- 
stallation is being built. 

Perhaps the most dramatic pre- 
scntation was made by Tom Barn- 
hart of U.S. Steel Corporation, 
speaking on behall of a task force 
o f  the American Iron and Steel In- 
stitute working in conjunction with 
the General Atomic Company of 
San Diego, California. He reported 
extensive studies on the feasibility 
ol nuclear process heat for steel 
making, concluding that the council 
was recommending “go.” The audi- 
cnce was impressed both by the 
scopc of the program and the de- 
termined optimism of its partici- 
pan ts . 

A Nuclear-Hydrogen World? 
Coal gasification and Iiqucfaction 

was the subject of several papers, 
whose authors visualized the day 
when coal would be processed to 
make methane and other gasses, or 
to form useful organic substances, 

lather than “waste” coal as a fuel. 
hlost of these schemes included 

the production 01 hydrogen and 
oxygen from water as part of the 
process. With nuclear process heat, 
hydrogen could be produced in 
abundance, leading to speculations 
that nuclear energy and hydrogen 
might lorm the basis of our econ- 
omy, with corresponding environ- 
mental advantages, in some luture 
age. 

Looking Ahead 
The 2 major obstacles to more 

1 apid development 01 nuclear pro- 
cess heat are technological and eco- 
nomic. Chief among the technolog- 
ical obstacles is the interface-the 
heat exchanging mechanism-be- 
tween the ieactor and the industrial 
user, assuring, above all, complete 
radiological protection. 

Yet, the designs are on the board 
and the technology can be surmised. 
It remains to be done and proven. 

The  ieliability of reactors from 
an operational point of view (as 
much as 20% downtime is cxperi- 
enccd in some large reactors) re- 
mains a nagging consideration. 

Yet, tontinued development of re- 
actors will surely mitigate this prob- 
lem. 

The astronomical cost of reactors 
and operational and safeguard sys- 
tems are a major stumbling block. 

Yet, as the costs of conventional 
luels escalate, there will occur a 
point in time when, all factors con- 
sidered, nuclear reactors will pro- 
vide cheaper process heat. 

Finally, the simple fact that sup- 
plies of fossil fuels will dwindle and 
eventually vanish will cause many 
industries, sooner or later, to chuck 
their charts, graphs, and studies into 
the ashcan and get on with it. I t  
will be a matter of survival. 

All this is why the First National 
Topical Meeting on Nuclear Pro- 
cess Heat Application was in truth 
a milestone. Nuclear process heat is 
still largely in the “talk” stage. This 
meeting, by focusing attention and 
generating a copious exchange of 
information and a measure of opti- 
mism on the subject, may have pro- 
vided the first significant impetus 
leading to eventual application. E@ 
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At homic: Marge, Schreih, and Kackiiia 
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At Tinian island where World War  II atomic weapons were assembled in 
August, 1945. Men still associated with LASL are circled: Second row from top: 
Schreiber and Harold Agnew, Director. Bottom row: Harlow Russ, WX-1, and 
John Tucker, WX-7. The photo was cracked when Schreiber attempted to stuff 
it in his baggage for the trip home. 

many years his junior. 
“1’11 miss my many contacts at the 

Lab-and I’m going to have some 
withdrawal symptoms in realizing 
that I will no longer carry the clout 
that I once had,” Schreib contin- 
ued. “But I plan to keep in touch 
with the program and perhaps learn 
something new. My main reason for 
retiring now is to have some time 
Cor Marge and me to do things on a 
relaxed time scale-go when we 
want to go and return when we 
feel like it .  No more scheduling of 
vacations.” 

“Marge,” more formally “Mar- 
guerite,” is, of course, Mrs. Schrieb- 
er. She has been a part of Schrieb’s 
life since the depression years when 
bright graduate students often earn- 

ed less than WPA workers, and has 
been a part of life on The Hill since 
the mud-street and army-barracks 
days of World War TI’S Manhattan 
Engineer District. 

During those early years, she was 
a member of the sometimes militant 
Town Council that presented the 
views of the civilian population to 
the Commanding Officer. Later she 
was involved in various community 
affairs, including a term as a mem- 
bcr of the Los Alamos Board of 
Education. 

Schreib and Marge, with their 
daughter Paula, now Mrs. B. Roy 
Saunders, White Rock, came to Los 
Alamos in November, 1943, from 
Purduc where he had been working 
as a research associate on a project 

with the university’s cyclotron to 
measure deuterium-tritium cross 
sections. Before he arrived, he was 
not at all certain of anything except 
that more than a few of the nation’s 
leading physicists were also heading 
Cor Los Alamos, and that the project 
was very important and very secret. 

“I would not say that the trip to 
Los Alamos was a very pleasant ex- 
perience,” Schreib recalls. “We 
went by the old road that goes 
through El Rancho and San Ilde- 
fonso. Coming up the hill, we had 
to use some of the old switchbacks. 
The last stretch below the old 
guard gate was the worst. You can 
still see the remnants of that road- 
i t  cuts off up thc cliff just below the 
Clinton P. Anderson plaque on 
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At Kwajcilein Atoll aboard the USS 
Albemarle, June 1946. 

At Purdue University to receive an 
honorary doctorate, May  1964. 

At LASL just prior to retirement, 
November 1974. 
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short subjects 
Honors: George Shepherd, H-9, received an  

Atomic Energy Commission Special Achievement 
Award for planning and budgetary work conduct- 
ed while on  a two-year assignment in Washington, 
D.C., as a member of the AEC’s Division of Bio- 
medical and Environmental Research. Morton C. 
Smith, Q-22 group leader, has been named recip- 
ient of the New Mexico Academy of Science’s 
Distinguished Scientist of the Year Award for 1974 
for geothermal research. Esther Bottom, H-2, is 
the first registered nurse in New Mexico to have 
been certified by examination by the American 
Board for Occupational Health Nurses, Inc., and 
has been listed in the Board’s directory. The 
Laboratory received a National Aeronautics and 
Space Administration Group Achievement Award 
for contributing to the successful development 
and delivery of the 4 radioisotope generators 
aboard the Pioneer 10 space mission. 

@ 
From the AEC: James McNally, ADWP-0 ,  has 

been appointed assistant director for laser and iso- 
tope technology in the ,4EC’s Division of Military 
Application in Germantown, Maryland. 

+@ 
Some 200 persons representing many of the 

300 member organizations of the LAMPF Users 
Group attended the annual meeting held Novem- 
ber 11-12 in Los Alamos. T h e  LAMPF accelera- 
tor will be shut down December 24 to allow a 
number of operations to be conducted leading to 
higher intensity operation when the accelerator 
is reactivated in Ju ly ,  1975. 

E-Division (electronics and instrumentation) has 
placed into operation a terminal linking LASL to 
computer centers at M I T ,  Lawrence-Livermore 
and Lawrence-Berkeley Laboratories, UCLA, the 
University of London, Rand Corporation and a 
number of other institutions. Argonne Labora- 
tory and New York University-Courant Institute 
will be on-line in the near future. E-Division will 
also provide ARPANET terminals for individual 
or  group usage at other points throughout LASL. 

T h e  Los Alamos Scientific Laboratory hosted 
an cnergy resource and evaluation conference No- 
vember 13-14, tlie purpose of which was to pro- 
vide an  overview of energy-related activities a t  
LASL and to discuss ways for  the Laboratory to 
interact with the states of the Rocky Mountain re- 
gion. Some 40 representatives of state, regional 
and federal agencies from 8 states as well as from 
other laboratories and the U.S. Atomic Energy 
Commission attended. 

?% 
Bob Keepin, group leader A-1 (nuclear analysis 

research) stating that “the spate of recent publicity 
and present criticism of U.S. nuclear safeguards 
posture has gone largely unchallenged by safe- 
guards and materials management professionals,” 
has presented rebuttals recently in the form of 
articles, book reviews, and interviews in journals 
such as Nuclear News, Laser Focus, and Nucle- 
onics Week. Keepin cites LASL’s DYMAC (Dy- 
namic Materials Control) program being devel- 
oped for tlie A4EC as providing a stringent, mul- 
tiple-layered defense against diversion, theft, o r  
accidental loss of nuclear materials. 

* 
Charles Browne, form- 

er J-Division leader, has 
been named assistant di- 
rector for administration 
(ADA). His responsibil- 
ities will include super- 
vision of the departments, 
indirect operations, and 
communications with the 
Atomic Energy Comis- 
sion’s Los Alamos Area 
Office and the University 
of California on adminis- 
trative matters. 

Browne was assigned to LASL as a military 
staff member in 1952 and joined LASL as alter- 
nate group leader of J-11 in 1955. H e  is a Fellow 
of the American Physical Society and of the 
American Institute of Chemists, and a member 
of Sigma Xi. 

John Hopkins, former assistant division leader, 
has been named J-Division leader, replacing 
Browne. Other appointments from within J-Divi- 
sion are Robert Brownlee and Robert Campbell 
as associate division leaders and Robert Bradshaw 
as test group director. 
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Ev Miller, ENG-4, shows a steam trap to one of 46 LASL 
cttirl %ia persontrel participating in two-hour stoam-trap 
sessions held t i t  the Zia Administration Building in 10s 
Alotnos. 

Claude Beverly crnd John Walkins, Union Carbide Nuclear 
Division, watch C15 Jack Parker, A-1 and Cecil Kindle, At- 
Iuiitiz Richfield Hanford Company, train a gamma-ray dc- 
tccfor' on a Shop Department air duct searching for traccs 
of tudioactivc niaterial. Field trips liku t h i s  complement 
clmsroorn session,; 011 nondestructive assny. 
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Air 

Nonsmokers generally reacted 
with satisfaction and smokers had 
no comment (publicly) on the “no 
smoking” stickers that proliferated 
in October around the Los Alamos 
Scientific Laboratory. The stickers 
appeared in passenger elevators, 
most conference rooms, and in work 
and other areas where under some 
conditions air circulation can be- 
come inadequate. 

The “no smoking” stickers fol- 
lowed the issuance of smoking reg- 
ulations by the Director’s Office on 
October 11, which also included 
rules for auditoriums, cafeterias, 
and passenger-carrying taxis and 
shuttle airplanes. 

Interestingly, LASL’s “no smok- 
ing” program was implemented as 
an organization called Action on 
Smoking and Health (ASH) of 
Washington, D.C., levelled sharp 
criticism at  the Occupational Safe- 
ty  and Health Administration 
(OSHA) for proposing standards 
that “fail to control the contamina- 
tion of the workplace environment 
by carbon monoxide generated by 
the smoking of tobacco products.” 
ASH recommends that OSHA’s pro- 
posed standards include provisions 
covering smoking in small, enclosed 
areas, medical facilities, and meet- 
ing rooms, and that smoking and 
nonsmoking areas be established in 
other offices. 

If OSHA does implement such 
standards, they’ll have virtually no 
effect on LASL. LASL will have 
already complied. 

30 
years ago in 10s alamos 

Culled from the November and December] 1964, files of 
The Atom and the 10s Alamos Monitor by Robert Y. Porton 

Lwanyu’s Gifts Found 
Four Los Alamos high school boys have discovered a dozen 

irehistoric pottery jars and bowls under the White Rock Canyon rim. 
t is believed the pottery may have been put  there by Tewa Indians 
rom Tsirege Pueblo as offerings to the rain god Awanyu centuries 
go. Awanyu’s eight-foot petroglyph adorns a cliff face overlooking 
’ajarito Road near Highway 4. 

(ed. note:-Several of the pots are on  display in the Bradbury 
cience Hall). 

00th Person To Get Degree 
William Daniels, a chemist, has become the 100th person to com- 

Jete degree-requirement work in the academic training program 
hat is conducted by the Laboratory in cooperation with the Univer- 
ity of New Mexico. Daniels will be  awarded his Ph.D. in chemistry 
.t U N M  commencement exercises next June. 

demor ia l  
A memorial to the late President John F. Kennedy, the only 

’resident ever to visit Los Alamos, was dedicated December 6. A 
unctional memorial, it serves as the entrance to the local football 
ield where Kennedy addressed Los Alamos citizens during his 
Iecember 7, 1962 visit. T h e  monument was paid for entirely by 
ontributions of people in this area. 

’or Sale 
(Advertisement) Nice three-bedroom home in White Rock. One 

nd 3/4 bath, large kitchen, dinette and living room. Plenty of closets, 
tove with hood, disposal, drapes and traverse rods. Two-car carport 
vith storage, rear yard fully fenced, $17,500 full price! 

Zomb Used i n  Physics Experiment 
LASL scientists have used an underground test of an  atomic 

lamb at the Nevada Test Site as part of a highly sophisticated physics 
xperiment. Involving hundreds of employees, the pioneering 
.chievement marked the first time that a weapons-oriented device 
tad been used in a “pure science” experiment. T h e  low yield 
inderground explosion was used as a neutron source to produce 
lata that scientists say would have taken decades to acquire through 
he use of conventional particle accelerators. 
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Betsy Arii:ker-Jolinsisn, crssistant secre- 
tory for science arid tuchncilagy for 
hi:: U.S C)epc.irtriiorit of Cixninerce, 
caine ict I.CIS, Alr:iiries o n  Novernkier 5 to 
spwk 01-I “Tltr: Antitrust ‘Theory of 
P h ych,  C: tic mi i:i try, a r i d  0 t tic r LJsef u I 
Arts” 1-11 (:I colloq~iiuni. S’I-IC also talked 
wit ti 1 a bo rator y D i recto t- H ixr (3 Id Ag- 
n e w ,  right, cibout L.A\SL ‘activifies. 

Edythe Moore, figlit, president of the 
Spwiul L.ibrarir:s Assacintion, visited 
the LASI.. Library November 15. Here 
with Art Fred,  r igh t  centcr, ISD-4 
group Icacler, slit? looks (:>vt)r p1ari:i for 
tlie Niiiioricil Stw~ri ty  irnd Ficmurces 
Stud y G: n to r w hi cli wi I I t:vc I t tila I l y 
IIou!jc thc: L.ASL LiI.wiry. Wutchin<j left 
to right are Lois Godfrcy, ISI1-.4, and 
~ c r n c l r r t  Colonccii,. presidetlt iof the 
Associtrtiori’s Rii:) (3ande clrapt:r. 



What, you wear safety glasses? 
Take it from Charles Jaworski, CMB-6 
(materials technology), it's a good 
idea. While Jaworski was operating a 
press, material shattered. Fragments 
smashed his safety glasses-but his 
sight was spared. 

Also concerned with facial matters, 
but in a lighter vein, are Liz Chavez, 
ENG-IO, Donna Gonzales, ENG-2, and 
Sally Duran, ENG-8. Donna missed 
qualifying by a mere half-inch as a 
volunteer subject for testing the fit of 
rubber facepieces of respirators by 
Group H-5 (industrial hygiene). The 
respirator section had advertised in  
"The Bulletin" for volunteers with small 
faces: women whose faces measure 
less than 4 inches from the top of the 
nose bridge to the lower tip of the chin, 
and men whose faces measure less than 
5 inches. If you "measure up" phone 
Louis Geoffrion or Jose Bustos at  667- 
7280. LASL employees cannot serve as 
subjects during normal working hours, 
but other hours may be arranged. Each 
test i s  expected to require 1 to 2 hours 
time, for which the volunteer i s  paid, 
and no knowledge of respirators i s  re- 
quired. 


